4 



"9 



PATENT ABSTRACTS OF JAPAN 
(11) Publication number : 07-193135 

(43) Date of publication of application : 28.07.1995 
(51) Int. CI. H01L 21/8242 
H01L 27/108 

(21) Application number : 05-330920 

(71) Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(22) Date of filing : 27.12.1993 

(72) Inventor : JINNO YOSHISAKU 

HAYASHI SHIGENORI 
HIRAO TAKASHI 

(54) METHOD OF MANUFACTURING DIELECTRIC THIN FILM AND 
FIELD-EFFECT TRANSISTOR 

(57) Abstract : 

PURPOSE: To provide a method for directly manufacturing a 
ferroelectric thin film on GaAs semiconductor substrate at a 
low substrate temperature and a field-effect transistor. 
CONSTITUTION: (100) GaAs substrate is used as a substrate 10 
and Pb, La, Zr and Ti metal targets are used as targets 5, 6, 
7, and 8 respectively. Argon ion beams are applied from ion 
source 1, 2, 3 and 4 and a dielectric thin film 9 is formed on 
the substrate 10. When applying charge particles or ultraviolet 
rays to an oxide or a metal target. Perovskite-type 
ferroelectric thin film is formed on GaAs substrate at 450°C 
or less. 
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WWU I«l 0 £ LT(100)GaAs IS^rlv\ * — 
</tyh5, 6. 7*5*0*8 £ LTttlfixP b, La. 
Z rSSjlO'T i O^JS^-y^/ fSrffl^fc. ^tt^^ 

ML, &Kl 0±lcR«#J»Bl9*r»*i-5. BMMfe* 
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hS&Rffift*R&4 5 o < C«T0>ifi*"C6aAsS«±lc 
®jSi-*R«#»R©M»*ifc. 

[R*4 2] £«±<DRlJI£: LTPbirTi 
f^n^^>{ haifeRttttHK. Jg2JI£:LTPb, 

K*:3f»ri!:i-5Bi*3ii iz.tzm<DW§m&mm<omm*&o 

IW#1 3 ] GaAs£«*fflv^fc«#J»* h 7 
ic^T, h SrJBl Jit LTPb£Ti££ 

[OOOl] 
[0 0 0 2] 

[«*©«#] 5s^ffii*^Tv^awt»»^AB03 

iftSfcSo ABOs £ LTAi^>T F^Pb, B a , Sr£ 

r if© 5 1 1 laos***^©* 5 **? e> 

ixSo ^O5t)PbTi03 NaTi03 3R(Cft* 

rixfcfiJfflLfc^y , i? >^:J3 *T/:7 >r/^* ft if 
[0 0 0 3] t LTD R AM^rfj: C 

*^tf*?ixT*3?). #K& v ^©&Rm#T*;fc5P b 
(Zrx Tii-x ) Oa (0 <1 ) (£ATrftbSr 
PXTkm-JZ) mfcR«*l 0 0 oeLb©SvMK*:^ 

f»»-T6tfixfc»««:tt3& 4 e>, DRAMl£tt"Ci<TS 

$g^y — .^ffl^%tbntv^ 0 me>©R«* 

c*>fty^-^y^ mocvd, u— tfr^u 
—> 3 ^vOw • y^feftifasfclK *;h,-¥Jx©4S««: 

[0 0 0 4] PZT»Kl±±iliLfcJ:5(c»iV^JtR«* 
*WLa»o«ftfc»R«#ttj&»&*«^ J t y ^©JCffl* 5 

Mts: i: T*&f£© p z T»K*sjB*-e# 
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fc(i^}WB^^yojia,SrK*.rv^ D U>LDRAM 
V ^cfcV^TfcR^■*: U<Z)«F(c|a«i»*Sr«6« LT L* 
S«#J»*h7>'^** (FET) hiiiCii^v' 

y =^BMtsw«rfflv^as* r.n*PZTftif<o»R«fle 
70 icB#&;L5 r i: \zx Q * * y »fl2«ri-£*iW5<?< * y 

ft^y tbff«rf 5toi#*.fcix-Cv^S. 
[0 0 0 5] 

[*W^»StLJ:5 trSBUH] -hiE Lfc. <fc ? P Z T 
ft ^©»R«*WIR«: a l t W*aiJ4E-bfcie»»*-*'* - * 

36S-C#Jxtf-tixSrFET(Z)y— hJLtCJBV>£ r i: 

^^fcb^pj^ft^^^^-y ds^m-e#5o l*»u 

20 R«frW«*:*«ci-5wfcttffllBI-C*>Sfe«>, y-h^ 
i£twR^^n5y^-^^b^^ffM^K^T*m^ft 
M^tt^: LiM" P Z TWRSrJgfiM-* - i s BIt 

[0 0 0 6] *»Wtt«rE«6*OlR]B*r»*i-S 
T\ *WflcK«±lc3*R«(WBI«:fi;V^«a«-ea[» 

[0 0 0 7] 

30 *5SWlc*^»5R«f*:9WR©»3fi*4fett, K^k** 

-f-^rirKi.fc'K o<x*-?.*H4 M§lia#»^$:4 0 
or«TOffl«T?GaAsStR±«c««i-5r. k«r«»i:-t- 

[0 00 8] fflrE*3BWO*«feO«fi!cJC*5V^Ttt, StS 

M^Rm<*:»R, fg2ili:LTPb, Ti*5 Jzt/ZrSr^filcjJ 

40 [0 0 0 9] *fc*3BM«Jl«SGaAsS«*:ffiV^tt»a 

I, m2Jfi:LTPb, TiisJiOSZrSriric^iri-S^cr^ 
^^7>r HS!3*Rttff»IK^b*S«^«»a*b7^ 
^^T'^:^»9i:t5o 
[0 0 10] 

IfWUJ WE*«Wo«dE«cJ:or, ^— ^yhi-W« 

hit C # m S :KfcS^j&sS«(;:tt» L»lK«:»ric"*"5 
50 3&s, r*03E^o31»^*/v*— dSffl«o8S<F*feJ: OK 
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i&a-?*jSi-6w *fc£«iLTGaAs«:fl^ 
Srtd.fct), &mzmtK* &k A, ZBA-tZZ-kti: 

[00 11] *fc»rici-5^o^*>f hfflatR«flc» 

M^s«±t-m i m 1 1 rpb t t i & t -r s^ * ^ 

[0 0 12] *fc**WO»5t*fe*fflV^"CGaAsFETO 

<fc<9, fi#tt^*y»f^*ri-SFET3fts*a.-e#fc. 

[0 0 13] 

[0014] hi (c**wic3&^s»Bi?Btifci$iao— * 

h5, 6, 7:fcJ:tf 8fcl*&**fll1^5« >f ^ ^ A 

it, (100)GaAs *fflt^fco * h\z.T*s 

X h>T ^SKl 1 43,fcT*x*v'^l'— if 1 2\Z£Z>s{* 

T^5c 7'^ h>f t^Sl 1 i LTIiECRS-r^ 

[0 0 15] Hi <0»j«i£«*:/B^-C, S*««ft (Pb 
i-x Lax ) (Zry Til-y ) i-x/4 03 (mc, 

b, La, Zr:fcJ:OTiw&«*— h«rflli\ 

ur, s«i ojlm*^* y >ymm-tz>c z<ok% 

Si* 4 0 Ot^oTfc^o H 2 terete LT?gf££ 
Pb, La, Zrj3^05Tiwa^*-tWI536»Kft»«:fflV^T<> 
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=r W A \z4Xz-T$$ftm u-1f SrfiBW tt t>£ 

^tswcatL-cflaitu *fc^*->^w— n 2tc 

St, JgjSLfc^n ha*R«ff»K^»fitt 

[0016] CKBISiMa 1 ^i-*^3S«SrfflV^TGaAs 
S4E±Jw*-fJRlJBi: LTZrSr^^y^liri'^ (Pb 
JO 1-x Lax ) Tii-x/4 03 (0 <1 , SXT^tlb 
iPLTtnf-fi;) »R«ff ^rOftLaOft 
mZr0>*/<y*&tT oTP ZT!SiS*SI^M 

■^PZTSIRr3:ft»ftS»««#ttSr*"*-Sfc«), Zr£-& 

6*5, ^©J»rt«c*3V^TttZrO**<ofc*5>je*ttOj:v^ 
f»K&*lSi-5CitfffiMt^fcofc 0 L*>L£-f (100)G 
aAs S«± t-Zr Sr^^V^PLT 5 r t T*Zr £ 
20 -fi-tf PLZT^c latcKft Lfc»Ra s » fcftfc. 

[0 0 17] H3KGaAs£«*J8^;fcFETSr**i\ ^ 
— h^^x^5/^<Z)*j«tt»IE-b(-PLTSaR«#»Bl, 

tH *) , Z^i:#(DPLTjoir;PZTa)MlPLT 
(x=0. 1 ) , PZT (x=0.5) kLtz 0 3&R®#i»&l* 

hm/E V gtKM I d t caBMSSrEl 4 i-^ 

h »»«#<75»Sa*^ J: 9 Ufcm^f ©fc*6a 
As&&<7>V — * • KU-f vnBi^^ir*^3&sjBjS$nKU 

.f?< k 5 vcoe^ic I dds^-7ttttlc:3!c5 Q r^eitcy— 

4:0 Vi;iLfcB*fc«ft-e**. S«t LTSi-e<t<GaAs 
40 Srffl^Sfe*, »RttflEfP»«F«-Si02ftif<7?»<b**sjB 
SSiif, *fc«^o»«i3Sft<>GaAsO*dS5Sv^«), 
^ y * LT^?r^o 0 
[0 0 18] 

[^^^a^l K±»« Lfc J: 5 i:*»Ml:ft5R«* 

KT-»«t5w ir^T*#, *^S«t L-CGaAsSrfflt^ 
50 ^k\z±<9, «ffi(c»ftKSrl5i:A/irjB*-rSwi:*< 
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[0 0 19] £^*3g^«&i-#^T, ^-r^-<n 

[0 0 2 0] *fc*aSMro«5tttS:fflV^rGaAsFETK> 
[Hi] **W^-ll««^R«ff»lK«>»5fi**l-ffl 
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[B2] *»W©-llll««>««flc»BI^«je*ife^J: 
19 (100)GaAs S«±JC*flESixfcR««c»iBI«)XillaI»f 

[B3] *«W«>— jtlt«(c*5lt5B«*J»ll!lSry- h 

[14] *«W©-jt««^*3{t5««fls:SHKSry- h 

M««r**1-EI -(?*>£. 
[ff#0>R9!l 
1, 2, 3, 4 -f^-^JR 
5, 6, 7, 8 ^-^y h 

9 Rm#»R 
i o m& 
1 1 7^ h-r 

1 2 m^C/^ V — If 
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